We present the fifth portion of an unbiased survey of the Galactic plane, |b| ≤ 2
I N T RO D U C T I O N
The Methanol Multibeam (MMB) survey is a sensitive search of the Galactic plane for the 6668-MHz methanol maser line (Green et al. 2009a) . Such a search has several advantages over other maser lines, as the 6668-MHz methanol maser is not only bright and commonly observed, but is, importantly, associated exclusively with young high-mass star formation regions (Pestalozzi, Humphreys & Booth 2002; Minier et al. 2003; Xu et al. 2008; Breen et al. 2013 ). This, therefore, makes them excellent signposts of elusive young highmass stars, and, combined with their tendency to trace systemic velocities (e.g. Szymczak, Bartkiewicz & Richards 2007; Caswell 2009; Pandian, Menten & Goldsmith 2009) , also allows them to be used to investigate aspects such as Galactic structure . Furthermore, in combination with other methanol maser transitions (in particular their 12.2-GHz counterparts) and methanol maser pumping models (e.g. Cragg, Sobolev & Godfrey 2005) , these masers can be used to investigate the evolution of the associated high-mass star (e.g. Breen et al. 2010; Ellingsen et al. 2011) , and how this relates to small changes in the physical conditions in the regions where they form. E-mail: Shari.Breen@csiro.au †Deceased 2015 January 14.
There have been two significant complete surveys for 6668-MHz methanol masers within the 20
• -60
• Galactic longitude range previously. A subsection of this longitude range has been sensitively searched for 6668-MHz methanol masers with the Arecibo telescope (Pandian, Goldsmith & Deshpande 2007) . The 5σ detection limit for this search was ∼0.43 Jy, allowing a total of 86 methanol masers to be detected within the search range of 35.
• 2 ≤ l ≤ 53.
• 7, |b| ≤ 0.
• 41. These detections were subsequently followed up with either MERLIN (Multi-Element Radio Linked Interferometer Network) or the VLA (Very Large Array) to obtain precise positions (Pandian et al. 2011) . A further portion of the Galactic plane was searched with the Torun telescope, covering the longitude range 20
• ≤ l ≤ 40
• and latitudes |b| ≤ 0.
• 52 to a 3σ sensitivity of 1.6 Jy (Szymczak et al. 2002) . This search detected 100 6668-MHz methanol masers, many of which have been the subject of subsequent VLBI (very long baseline interferometry)-scale studies (e.g. Bartkiewicz, Szymczak & van Langevelde 2005; Niezurawska et al. 2005; Bartkiewicz et al. 2009 ) or positioned in various interferometric studies (Szymczak et al. 2012 , and references therein). Other, smaller, targeted searches within our longitude range have typically been directed towards IRAS (Infrared Astronomical Satellite) sources (e.g. Walsh et al. 1998; Szymczak, Hrynek & Kus 2000) , sources displaying far-infrared, radio continuum and molecular line data indicative of young high-mass stars (Beuther et al. 2002) , colour-selected sources from the GLIMPSE (Galactic Legacy Infrared Mid-Plane Survey Extraordinaire) survey (Ellingsen 2007; Cyganowski et al. 2009 ) and, most recently, Herschel infrared GALactic Plane Survey (Hi-GAL) sources (Olmi et al. 2014) .
Distances measured through trigonometric parallax observations of methanol and water masers are now available for more than 100 sources (Reid et al. 2014, and references therein) . This work has been concentrated in the Northern hemisphere, but recently one source was observed from the Southern hemisphere (Krishnan et al. in press ). There are currently at least 25 methanol masers within our longitude range that have accurate distance measurements (Reid et al. 2014 ) and the ongoing maser parallax work is set to provide increasingly large sample sizes for meaningful studies of high-mass star formation regions and other aspects such as the structure of our Galaxy.
Here we present all 6668-MHz methanol masers detected in the 20-60
• longitude range. This is the final portion of the series cataloguing methanol masers in the |b| ≤ 2
• for the portion of the Galactic plane visible to the Parkes radio telescope, adding to the four catalogues already published Green et al. 2010 Green et al. , 2012a to completely cover the Galactic longitude range 186
• (through the Galactic Centre) to 60
• . This final instalment of the catalogue will be closely followed by a further publication presenting the overall statistics of the entire MMB survey, and we therefore limit the discussion in this paper to the sources located within the 20
• -60 • longitude range.
M M B S U RV E Y PA R A M E T E R S A N D E Q U I P M E N T
A detailed account of the survey strategy and equipment have been given in Green et al. (2009a) , which we will briefly summarize here. The initial search for 6668-MHz methanol masers was conducted with the Parkes 64-m radio telescope using a purpose-built sevenbeam receiver. The Galactic plane was raster scanned in blocks of 2 • in longitude by the full coverage of 4
• in latitude (centred on the Galactic plane). Each resultant data cube was searched for methanol maser emission first using an automated routine and then visually inspected. Detected masers were then observed with an interferometer [either the ATCA (Australia Telescope Compact Array) or MERLIN] to determine precise positions. Sources which could be unambiguously identified as previous detections with precise positions were not routinely re-observed.
A sensitive Parkes spectrum was taken towards each detection, typically with a total integration time of 7 min (by cycling the onsource position through each of the seven beams for 1 min each in an 'MX' observation). An attempt was made to target these MX observations towards the precisely derived position but this only occurred ∼50 per cent of the time in this longitude range. In the absence of a precise position at the time the MX observations were made, we targeted the position determined from the survey cube which was usually well within 30 arcsec of the true position. This means that some of our flux density measurements could be biased towards slightly lower values (discussed further in Section 4.3). At 6668-MHz the FWHM (full width at half-maximum) beamwidth of the Parkes radio telescope is 3.2 arcmin. The typical rms noise in the survey cubes was 0.17 Jy corresponding to ∼100 per cent completeness at 1 Jy (Green et al. 2009a ). The rms noise of the follow-up MXs was ∼0.07 Jy. The velocity coverage in this Galactic longitude range was 180 km s −1 (corresponding to 4 MHz) and the central frequency was adjusted to achieve full coverage of the CO emission from Dame, Hartmann & Thaddeus (2001) . The spectral resolution was 0.11 km s −1 . Detected methanol masers that had not previously been observed with an interferometer were subsequently observed with either the ATCA or MERLIN in many separate observation sessions between 2006 and 2014. All interferometric observations employed standard strategies, with observations of masers interspersed with observations of nearby phase calibrators, repeated over several hours to achieve adequate uv-coverage. Observations of bandpass and flux density calibrators were observed during each epoch. Data were reduced using standard data reduction packages (MIRIAD and AIPS) employing standard techniques for spectral line reduction.
S U RV E Y R E S U LT S
Within the longitude range of 20
• we detect a total of 265 methanol masers as presented in Table 1 . The first column lists the Galactic coordinates, calculated from the more precise right ascension and declination given in columns 2 and 3, and used as source names throughout the paper. For three sources, precise positions were not available, and we therefore list their Galactic coordinates to two decimal places and show their right ascension and declination in italics, indicating that their positions have been derived from our survey observations. Following the source position are the lowest and highest velocities of emission detected at any of the observation epochs. The velocity of the peak emission feature and the peak flux density are then given for both the follow-up observations and the initial survey cube measurements. In some instances there is a temporal gap of as many as six years between the observation epochs. Finally, we give a reference to the listed position, either an observation epoch if new observations were made, or a reference to the literature. In three instances, we were unable to derive precise source positions (due to the sources fading below our detection limit at the time when follow-up observations were made) and present a single-dish position only, which we anticipate are well within 30 arcsec of the true position.
In some cases, there are no values listed in the columns giving the velocity and flux density of the peak emission. This primarily occurs in instances where we have no follow-up observation of our own, meaning that we have just a single measurement of these properties from the survey cube, and these are already given in columns 8 and 9.
Spectra for each of the detected methanol masers are given in Fig. 1 and are presented in order of increasing longitude unless there was a need to vertically align nearby sources which are confused with nearby emission. All spectra have a velocity range of 30 km s −1 and no sources showed emission beyond this range. The presented spectra are chiefly derived from MX observations carried out with Parkes, unless marked with either a '*' or '**' following the source name indicating a survey cube or ATCA spectrum, respectively. Spectra contaminated with features from nearby sources are clearly marked.
The percentage of new detections in this section of the Galactic plane is lower than other portions of the catalogue. Within the 20
• longitude range, we find ∼24 per cent of sources are new, compared with, for example, 43 per cent in the 186
• ≤ l ≤ 330
• range ). The lower rate of new detections reflects the larger number of sensitive searches previously conducted within this range, which is accessible from the Northern hemisphere.
In some cases we have multiple precise positional measurements for a single source (from both our own observations and those Walsh et al. (1998) are mostly accurate, there are a number of sources within this longitude range that have an ∼7 arcsec offset in declination, likely owing to the east-west ATCA array used in the observations and the proximity of sources to a declination of zero degrees. In our own observations we opted for a hybrid array (not available to Walsh et al. 1998) to observe sources close to declination zero, giving us a large beam, but less elongation in declination and superior uv-coverage. This guards against position uncertainties to a large extent; however, we estimate that some of our ATCA positions for sources close to declination zero and the most northerly sources (meaning that they were necessarily observed at low elevations) could be as high as 1.5 arcsec in the most extreme cases. The majority of sources with positions derived from the ATCA will be accurate to our usually quoted positional uncertainty of 0.4 arcsec. Sources positioned with MERLIN are expected to have uncertainties better than (50, 100) mas for the majority, increasing to a few hundred milliarcseconds for sources South of ∼5 • declination, sources observed in poor weather or sources that are particularly weak.
The integrated flux density of each of the masers has not been included in previous MMB catalogue papers. This parameter can be exploited in studies of masers, often regarded as being a slightly more robust measurement than peak flux density which can be more susceptible to temporal variability. In their study of the 12.2-GHz counterparts to the MMB masers, Breen et al. (2011 Breen et al. ( , 2012b have used the 6668-MHz integrated flux density (together with the 12.2-GHz integrated flux density) to investigate changes that occur alongside the evolution of the emission. Due to this, the integrated flux densities of the MMB sources have been presented in each of the 12.2-GHz methanol maser catalogue releases (Breen et al. 2012a (Breen et al. ,b, 2014 which cover the full MMB range with the exception of this current catalogue region (i.e. 186
• -20 • longitude). We have collated these data and present the 6668-MHz integrated flux densities of the full MMB survey region (including the current longitude range for the first time) in Table A1 . de Villiers et al. (2014) use the integrated flux densities from Table A1 to calculate the luminosities for 38 of the MMB sources in the 20
Remarks on sites of maser emission
In this section, we draw attention to specific sources which are not able to be fully described in Table 1 and Fig. 1 . In particular, we highlight complex clusters of methanol masers, sources with interesting histories, parallax measurements and associations with other maser species. class II methanol maser transitions, including the rare 37.7-GHz transition .
G 23.657−0.127. Bartkiewicz et al. (2005) found that this maser shows a ring-like structure on VLBI-scales, suggesting that it may originate from a spherical bubble, or a face-on disc. Parallax observations (Bartkiewicz et al. 2008 ) of the accompanying 12.2-GHz methanol maser emission have placed this source at a distance of 3.19 +0.46 −0.35 kpc. The spectral profile of this maser has remained remarkably stable and is unique, showing continuous emission from spectrally blended features over a velocity range of 11.9 km s −1 . (Sanna et al. 2014) . G 24.790+0.083a, G 24.790+0.083b, G 24.790+0.084, G 24 .791+0.082 and G 24.850+0.087. This cluster of masers consist of four sources that are located within 12 arcsec of each other, and then a further source that is located within 3 arcmin of the main cluster. In Fig. 1, we show ATCA spectra for G 24.790+0.083b, G 24.790+0.084 and G 24.791+0.082 where the additional spatial resolution allow them to be identified more easily. For the weaker sources (G 24.790+0.084 and G 24.791+0.082) we have zeroed the spectrum over the velocity range of strong artefacts from the nearby strong sources to allow their emission to be clearly seen.
Owing to the complexity of the emission in this region, we have marked out the emission that is not located at each location with an 'X' as the confusing emission is often a combination from multiple nearby sources. Two of these sources have been reported previously, G 24.790+0.083a (Walsh et al. 1998; Moscadelli et al. 2007 ) and G 24.790+0.083b (Moscadelli et al. 2007 ). Moscadelli et al. (2007) observed the methanol masers in this source with the EVN and our positions are in excellent agreement. We have used the ATCA positions in Table 1 G 29.863−0.044, G 29.955−0.016, G 31.281+0.061 and G 31.581+0.077 . These masers all fall within the W43 high-mass star-forming complex. Zhang et al. (2014) observations of the methanol maser emission with the accompanying emission of both water and OH masers. Moscadelli et al. (2013) report the detection of 85 methanol maser features, and were able to measure the proper motions of 40 of these, finding that they are mostly diverging from the centre of a hot molecular core, tracing the expansion driven by the double jet system. G 30.58−0.14. This source was one of the weakest identified in the survey cubes at just 0.44 Jy. The follow-up MX revealed G 33.641−0.228 . This maser has recently shown extreme bursting activity (Fujisawa et al. 2014b) , with a total of five bursts detected between 2009 and 2012. Fujisawa et al. (2014b) found that burst occurred every 59 d on average and typically manifested itself as a large flux density rise (often more than a factor of 10) over about a day which then slowly declined. This bursting activity occurred in a single spectral feature which the authors suggest is due to a rapid release of magnetic energy in the gas disc that surrounds the high-mass star.
The bursting feature has a velocity of ∼59.6 km s −1 which is the velocity of the peak emission detected in our MX observations, while in our survey cube observations the peak emission is at 60.3 km s −1 which is commonly seen as the peak spectral feature G 35.197−0.743 and G 35.197−0.743n . Our MERLIN observations show a close pair of sources, separated by just 2 arcsec. The slightly more southern source was observed in the VLBA observations of Zhang et al. (2009) G 35.200−1.736 . Located within the W48 complex, this source has a measured parallax distance of 3.27 +0.56 −0.42 kpc (Zhang et al. 2009 ) placing it in the Carina-Sagittarius spiral arm. A detailed high-resolution polarization study (Surcis et al. 2012 ) revealed a high level of linear polarization in five spectral components (4.4-6.5 per cent).
This source shows a number of class II methanol maser transitions, including 12.2-GHz (e.g. Caswell et al. 1995) , 107.0-and 156.6-GHz methanol masers (e.g. Caswell et al. 2000) . This is also one of the first known 37.7-GHz methanol maser sources, originally detected as a 20 Jy source by Haschick, Baan & Menten (1989) , falling to 3 Jy in 2005 observations with Onsala and then not detected in 2009, 2011 or 2012 in Mopra observations with a typical 3σ detection limit of 1 Jy .
G 37.043−0.035. This source is located at a distance of 1.88 +0.08 −0.08 kpc (Wu et al. 2014) as measured through trigonometric parallax observations. G 37.546−0.112. Araya et al. (2010) monitored both the 6668-MHz methanol and 4829-MHz formaldehyde masers towards this source and found that it was the first example of a source with (quasi-)periodic correlated maser flares in both transitions.
G 42.13+0.52. This maser showed a single feature at −33.4 km s −1 in the survey cube with a peak flux density of 0.86 Jy, falling to 0.5 Jy in the follow-up MX. In 2014, we attempted to position this maser with the ATCA but failed to detect any emission to a 5σ detection limit of 0.27 Jy. The position that we present in Table 1 has been determined from our survey observations and we expect the true position of this source to be within 30 arcsec of the presented position.
G 43.149+0.013, G 43.165+0.013, G 43.167−0.004, G 43.171+0.005 and G 43.175−0.015 . These five sources are all part of the W49 complex and are distributed over a couple of arcmininutes. All of the sources were detected Pandian et al. (2011) and with the exception of G 43.175−0.015 (which had a peak flux density as low as 0.5 Jy in our MX observation), were also detected by Caswell (2009) .
G 43.165+0.013. Located within W49N, this source is located at a distance of 11.11 +0.79 −0.69 (measured through observations of the nearby water maser Zhang et al. 2013) , placing it in the Perseus arm.
G 43.795−0.127, G 43.890−0.784, G 45.071+0.132 and G 45.445+0.069. Wu et al. (2014) Szymczak et al. (2015) have recently shown that spectral feature at 59.6 km s −1 exhibits a periodicity of 195.7 d, finding that it has a stable flux density state of 1.3-1.4 Jy and a flare flux density of 3.6-8.6 Jy. In our observations, this spectral feature has a flux density of 1.3 Jy, indicating that the source was in the quiescent state at the time. Other spectral features associated with this source show weak flares which are synchronized with the main flaring feature. G 49.470−0.371, G 49.471−0.369, G 49.482−0.402, G 49.489−0.369, G 49.490−0.388 . These five sites all belong to the W51 complex. Caswell (2009) The masers in W51 have been investigated in some detail on VLBI scales, especially the 6668-MHz methanol and 6-GHz excited OH masers (Phillips & van Langevelde 2005; Etoka, Gray & Fuller 2012) and including 6668-MHz polarization studies at high resolution (Surcis et al. 2012) .
G 49.489−0.369 has a trigonometric parallax distance of 5.1 +2.9 −1.4 kpc (Xu et al. 2009b ) and G 49.490−0.388 has a trigonometric parallax distance of 5.41 +0.31 −0.28 kpc (Xu et al. 2009b; Sato et al. 2010 ).
D I S C U S S I O N
This portion of the catalogue constitutes the final instalment of the MMB search for methanol masers in the section of the Galactic plane accessible from the Southern hemisphere. An analysis of the global properties of the full Galactic longitude range is being prepared (Green et al. in preparation) and is therefore beyond the scope of this paper. Here we limit our discussion to the sources within the specified longitude range and focus on the basic source statistics, distribution and variability. We also highlight a number of the MMB follow-up programmes, ongoing, completed and planned.
Basic source properties
Since the longitude range 20
• is accessible from the Northern hemisphere, where a number of previous searches have been carried out, there are fewer new detections in this range: 64 of the 265 sources that we detect. We find that the average peak flux density of the known sources is much higher at 31.6 Jy than the average peak flux density of the new sources at 5.9 Jy. This is the result of the combined effect of the often less sensitive surveys conducted previously and the tendency of IRAS-selected searches to be biased towards detecting the more luminous methanol masers. We further find that our new sources are located at slightly larger latitudes on average than the known sources (0.3 versus 0.2 deg), reflecting the fact that a large percentage of the low latitude sources have been detected in previous surveys (e.g. Pandian et al. 2007) .
Of the newly discovered sources, the one with the highest flux density was G 32.045+0.059 which was discovered with a peak flux density of 163 Jy in the survey cube, and reduced to 105 Jy in the follow-up MX observation. The weakest new source we detected, G 30.58−0.14, was a mere 0.44 Jy in the initial survey, falling slightly to 0.3 Jy in the follow-up MX.
The detected masers range in flux density from 0.2 Jy to 965 Jy. The strongest maser that we detected in the survey observations was G 35.200−1.736 at 965.2 Jy (falling to 519.9 Jy in follow-up MX) and the weakest was G 27.869+0.235, identified at just 0.40 Jy. In the follow-up observations, G 49.490−0.388 shows the highest peak flux density (852.1 Jy), and G 34.82+0.35 the weakest at just 0.2 Jy.
As can be seen in Fig. 1 , the masers we detect range in spectral profiles from single, narrow features to accumulations of many spectral components. The velocity ranges listed in Table 1 are given as the widest velocity spreads seen over all of the observations we have made. This means that our velocity ranges are not as susceptible to variability temporarily reducing the velocity ranges of the sources. The minimum velocity range for sources we detect is 0.3 km s −1 , representing those sources made up of a single spectral feature, and the largest is 23.7 km s −1 . The median velocity range is 7.0 km s −1 and there are 14 sources which have a velocity range of more than 16 km s −1 . Compared to other portions of the survey, this longitude range tends towards having slightly larger velocity ranges (for comparison, the median velocity range of sources in the 186
• -330 • longitude range is 5 km s −1 ; Green et al. 2012a ).
Source distribution
Within the 20
• longitude range we detect 265 6668-MHz methanol masers, equating to an average source density of 6.6 masers per degree of longitude, compared to the average density of the entire MMB survey region of 4.2. The density of sources in this section of the plane, however, is a lot less than the opposing 300
• -340
• longitude range, which has an average source density of 8.2 masers per degree of longitude, owing to the extremely high number of sources in the 330
• longitude range (which has more than 17 sources per degree of longitude). Fig. 2 shows the longitude-latitude distribution of sources within the Galactic plane. Like other portions of the catalogue, we find there are few sources detected beyond latitudes of more than 1
• from the plane. Within this longitude range, we find four sources at more extreme positive latitudes (G 25.650+1.049, G 26.422+1.685, G 37.430+1.518, G 51.818+1.250) G 52.663−1.092). Also evident on the figure is the fall off in the density of sources detected between longitudes of ∼45
• and 60
• . The bottom panel of Fig. 2 shows the velocity-longitude distribution of our detected methanol masers, highlighting the large range of allowed velocities in this region of the Galaxy and identifies those with negative velocities attributable to a far location outside the solar circle (with those around −50 km s −1 most likely associated with the far side of the Crux-Scutum arm).
Variability
With few exceptions, masers detected in this longitude range were observed at least twice, allowing us to make a crude assessment of the level of temporal variability in these sources. Fig. 3 shows a comparison between the peak flux density measured in the initial survey observation versus the peak flux density measured in the follow-up observations. The follow-up observations plotted are chiefly MXs conducted with Parkes, but are supplemented with some ATCA values where MXs were not available. In the majority of instances, less than two years had passed between the survey observations and the presented follow-up observations, but in some cases as many as 7-8 years separate the observations.
The median ratio between the follow-up and survey peak flux density is 0.89, only slightly lower than that seen in the longitude ranges of the four other catalogue papers (0.92, 0.92, 0.98 and 0.99) . The reason that these values are always less than 1 has been previously attributed to the greater effect of pointing offsets to the MXs than the survey cube data (which has been smoothed to a large effective beam size) and that the additional noise in the survey cube acts to increase the amplitude of weak sources that are several channels wide. In this particular longitude range, we sometimes targeted our MX observations towards source positions determined from the survey cubes (since the timing of observations meant that the final MX was conducted prior to the precise positions being determined), accounting for the small additional offset from a ratio of 1 compared to the other longitude regions. We find that the peak flux density of three sources increased by more than a factor of 2 and that 15 sources decreased by more than a factor of 2. The high number of sources that have reduced by a factor of 2 or more is undoubtedly compounded by the tendency for a number of the follow-up observations to be conducted prior to obtaining a precise position. Otherwise, the overall level of variability is comparable to other portions of the survey.
Weak masers detected with Arecibo
Sensitive Arecibo searches conducted by Pandian et al. (2007) and Olmi et al. (2014) have detected a total of 28 methanol masers within our survey range in addition to the sources we detect. These masers are given in Table 2 and have peak flux densities ranging from 0.01 to 0.59 Jy, mostly falling well below the MMB detection limit. Olmi et al. (2014) listed a number of further detections, but the MMB survey results have allowed us to determine that they are either far-side detections of strong masers located some tenths of degrees away (and sometimes even further), or spurious assignments of MMB detections located near their targets. In particular, we find that Olmi et al. (2014) sources G 33.13−0.09, G 34.37+0.23, G 35.13−0.74, G 36.83−0.02, G 37.04−0.03, G 56.96−0.23, G 59.63−0.19 Table 3 that we expect are artefacts of MMB sources, detected at various distances from the MMB location.
Given the much higher sensitivity of the Pandian et al. (2007) and Olmi et al. (2014) searches, the fact that there are only 28 additional sources is a strong indication that the MMB survey has missed very few of the methanol masers within our Galaxy due to sensitivity limitations (and is consistent with predictions presented in Pestalozzi et al. 2007 ). This is especially likely given the absence of any additional sources at negative velocities which would unambiguously place them at the far distance, outside the solar circle. When combined with our own more sensitive, targeted 'piggyback' survey (described in Green et al. 2009a ) which is currently being prepared for publication, we will be able to not only assess the true completeness of the MMB survey, but also the luminosity distribution of the methanol maser population in our Galaxy.
MMB investigations and follow-up programmes
The MMB survey has produced a number of publications in addition to our main catalogue papers, presenting: our survey of the LMC and SMC (Green et al. 2008) ; the association between some of our masers with the 3-kpc arms (Green et al. 2009b) ; an investigation of the structure of our Galaxy ; the kinematic distance to many of the MMB sources using H I self-absorption to resolve ambiguities (Green & McClure-Griffiths 2011) ; and an investigation of the GLIMPSE counterparts to 776 of the MMB sources (Gallaway et al. 2013) . There are also a number of further papers currently in preparation: the overall statistics of the entire MMB survey; our more sensitive 'piggyback' survey; and the Parkes excited OH survey that was conducted concurrently with the methanol observations. Given the unbiased nature in which the MMB survey was conducted and the fact that each of the masers is unambiguously pinpointing elusive young high-mass stars (e.g. Minier et al. 2003; Breen et al. 2013) , it has formed the target list for a number of follow-up observations. All of the MMB sources have been targeted for associated 12.2-GHz methanol maser emission, and the longitude range 186
• through the Galactic Centre to 20
• is published (Breen et al. 2012a (Breen et al. , 2012b , as well as the overall statistics of the detections . The MMB sources are also being followed up for the four ground-state, main-line OH maser transitions in the MAGMO survey , and for 22-GHz water maser emission (Titmarsh et al. 2013 (Titmarsh et al. , 2014 . de Villiers et al. (2014) used the James Clerk Maxwell Telescope (JCMT) to observe a subset of the MMB masers, uncovering the characteristics of their associated CO outflow emission, explored in greater detail in de Villiers et al. (2015) . Finally, investigations of the radio continuum emission and class I methanol maser counterparts are ongoing.
Together, this wealth of data promises to uncover further details about the methanol masers themselves and the high-mass star formation regions in which they reside.
S U M M A RY
We present the final instalment of the MMB survey catalogue, covering the longitude range 20
• , completing the Southern hemisphere component of the survey. Within this longitude range we detect 265 6668-MHz methanol masers, bringing the total number of MMB detections in the longitude range 186
• to 972 sources. The properties of the masers we detect are similar to other portions of the survey; most of the detected masers are located within ±1
• of the Galactic plane, they have comparable velocity ranges and show similar levels of variability. There are relatively fewer new methanol masers detected in this longitude range, reflecting the higher number of previous searches targeted towards this portion of the Galactic plane. Comparison with more sensitive, but smaller searches confirms that the MMB survey is not missing a large population of low flux density sources due to sensitivity limitations, which will be further explored with our own more sensitive 'piggyback' search in a future publication. We note a number of MMB follow-up programmes, focusing on transitions of OH, 12.2-GHz methanol and 22-GHz water masers, radio continuum and CO outflows, as well as comparisons with GLIMPSE sources, and, importantly, the upcoming overall statistics of the full MMB source list.
Digital versions of the spectra, together with various ancillary data, can be obtained at www.astromasers.org or www.manchester.ac.uk/joderallbank/mmb.
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